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DETAILED ACTION 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: "Variable rate audio encoder via scalable coding and 
enhancement layers." 

Claim Objections 

1 . Claims 15 and 32 arc objected to under 37 CFR 1 .75(c) as being in improper form 
because a multiple dependent claim must depend from other claims only in the alternative. 
Claims 15 and 32 both depend from 2 claims each, and use the word "and". See MPEP 

§ 608.01(n). Accordingly, the claims 15 and 32 have not been further treated on the merits. 
Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



3. Claims 1-14, 16-31, and 33-36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Koh (US 4,949,383) in view of Grill (US 6,370,507). 
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Consider claims 1, 16, 35, and 36: Koh discloses a method of coding a digital audio 
signal frame as a binary output sequence (Abstract), in which a maximum number Nmax of 
coding bits (see Col. 3, lines 45-55, where Koh discusses the total number of bits available) is 
defined for a set of parameters that can be calculated according to the signal frame (see Col. 3, 
lines 24-35, where Koh discusses bit allocation for frames), which set is composed of a first 
and of a second subset (see Col. 3, lines 25-33, where Koh discusses multiple sub-bands), the 
method comprising the following steps: calculating the parameters of the first subset (see Figure 
1 and Col. 3, lines 45-55, where Koh discusses allocating a first set of bits), and coding these 
parameters on a number NO of coding bits such that N0<Nmax (see Col. 3, lines 45-50); 
determining an allocation of Nmax-NO coding bits for the parameters of the second subset (see 
Col. 3, lines 50-60, where Koh discusses allocating the remaining bits); and ranking the 
Nmax-NO coding bits allocated to the parameters of the second subset in a determined order (see 
Col. 4, lines 4-15, where Koh discusses allocation based on scale factors), in which the 
allocation and/or the order of ranking of the Nmax-NO coding bits is determined as a function of 
the coded parameters of the first subset (see Col. 4, lines 5-14, where Koh discusses allocation 
of bit groups to sub-bands in reference to scaling factors), the method furthermore 
comprising the following steps in response to the indication of a number N of bits of the binary 
output sequence that are available for the coding of said set of parameters, with N0<N<=Nmax: 
selecting the second subset's parameters to which are allocated the N-N0 coding bits ranked first 
in said order (see Col. 3, lines 35-45, where Koh discusses coding further subbands); 
calculating the selected parameters of the second subset, and coding these parameters so as to 
produce said N-N0 coding bits ranked first (see Col. 3, lines 34-55, where Koh discusses 
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allocating bits); and inserting into the output sequence the NO coding bits of the first subset as 
well as the N-NO coding bits of the selected parameters of the second subset (see Figure 1, and 
Col. 3, lines 30-35, where Koh shows and discusses a multiplexer). 

With respect to claims 16 and 36, Koh does not specifically disclose a decoder, however the 
decoder is the obvious inverse of the encoder and one of ordinary skill in the art at the time the 
invention was made would have realized the obvious need for a decoder which performed the 
inverse calculations of the encoder in order to generate a signal (see, for instance, Bruekers (US 
6,269,338) "It will be clear that the decoder in the data expansion apparatus should be the 
inverse of the encoder." See Col. 5, lines 5-10). 

Koh does not specifically disclose an enhancement layer, however Grill discloses an 
enhancement layer (see Figure 1 and, for example, Col. 5, lines 5-13, where Grill discusses a 
second bitstream dependent of the first for coding). It would have been obvious to one skilled 
in the art at the time the invention was made to modify the invention of Koh, and use an 
enhancement layer as taught by Grill, thus providing coding and decoding without the use of 
upsampling filters, as discussed by Grill (see Col. 2, lines 22-37). 

Consider claims 2 and 17: Koh discloses order of ranking of the coding bits allocated to 
the parameters of the second subset is variable from one frame to another (see Col. 6, lines 8-24, 
where Koh discusses bit allocation). 

Consider claims 3 and 18: Koh discloses N<Nmax (see Figure 1, where Koh shows 
optionally several coding several subbands, therefore unused bits after a first pass). 
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Consider claims 4 and 19: Koh discloses the order of ranking of the coding bits allocated 
to the parameters of the second subset is an order of decreasing importance determined as a 
function of at least the coded parameters of the first subset (see Col. 6, lines 10-20, where Koh 
discusses descending order). 

Consider claims 5 and 20: Koh as modified by Grill discloses the order of ranking of the 
coding bits allocated to the parameters of the second subset is determined with the aid of at least 
one psychoacoustic criterion as a function of the coded parameters of the first subset (see Grill, 
Abstract). 

Consider claims 6 and 21. Koh as modified by Grill discloses the parameters of the 
second subset pertain to spectral bands of the signal, in which a spectral envelope of the coded 
signal is estimated on the basis of the coded parameters of the first subset, in which a curve of 
frequency masking is calculated by applying an auditory perception model to the estimated 
spectral envelope, and in which the psychoacoustic criterion makes reference to the level of the 
estimated spectral envelope with respect to the masking curve in each spectral band, (see, e.g. 
Koh, figures 1 and 2, and Grill, figures 1 and 2, where the references show filtering by 
frequency band, spectral envelopes, perception models, and the use of psychoacoustic 
criterion) 

Consider claim 7: Koh discloses Nmax=N (see Col. 3, lines 30-35, where Koh shows 
optionally utilizing the entire band). 

Consider claim 8: Koh as modified by Grill discloses the coding bits are ordered in the 
output sequence in such a way that the NO coding bits of the first subset precede the N-N0 
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coding bits of the selected parameters of the second subset and that the respective coding bits of 
the selected parameters of the second subset appear therein in the order determined for said 
coding bits (see, e.g. Grill, figure 1, where Grill shows a multiplexer). 

Consider claims 9 and 33: Koh discloses the number N varies from one frame to another 
(see Col. 6, lines 8-24, where Koh discusses bit allocation). 

Consider claims 10 and 34: Koh discloses the coding of the parameters of the first subset 
is at variable bit rate, thereby varying the number NO from one frame to another (see Col. 5, 
lines 5-15, where Koh discusses scaling). 

Consider claims 1 1 and 24: Koh and Grill disclose the first subset comprises parameters 
calculated by a coder kernel (see, e.g. Figure 1 of Grill, where Grill shows a base layer). 

Consider claims 12 and 25: Koh and Grill disclose the coder kernel has a lower frequency 
band of operation than the bandwidth of the signal to be coded, and in which the first subset 
furthermore comprises energy levels of the audio signal that are associated with frequency bands 
higher than the operating band of the coder kernel (see Figure 1 of Grill and Figure 1 of Koh, 
where Grill and Koh show using separate frequency bands and the coding thereof). 

Consider claims 13 and 26: The combination of the above discloses the coding bits of the 
first subset are ordered in the output sequence in such a way that the coding bits of the 
parameters calculated by the coder kernel are immediately followed by the coding bits of the 
energy levels associated with the higher frequency bands. 
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Consider claims 14 and 29: Koh and Grill disclose a signal of difference between the 
signal to be coded and a synthesis signal derived from the coded parameters produced by the 
coder kernel is estimated, and in which the first subset furthermore comprises energy levels of 
the difference signal that are associated with frequency bands included in the operating band of 
the coder kernel (see Figure 1 of Koh and Figure 1 of Grill, where Koh and Grill show a 
difference operator and energy levels). 

Consider claim 22: Koh as modified by Grill discloses the NO coding bits of the 
parameters of the first subset are extracted from the N' bits received at positions of the sequence 
which precede the positions from which are extracted the N'-NO coding bits of the selected 
parameters of the second subset (see Grill, figures 2 and 3, where Grill shows demultiplexing 
and decoding). 

Consider claim 23 : Koh as modified by Grill discloses nonselected parameters of the 
second subset are estimated by interpolation on the basis of at least selected parameters 
recovered on the basis of said N'-NO coding bits extracted (see Col. 10, lines 33-43, where Grill 
discusses filtering). 

Consider claim 27: The combination of the above discloses if the N bits of the input 
sequence are limited to the coding bits of the input parameters of the decoder kernel and to part 
at least of the coding bits of the energy levels associated with the higher frequency bands: 
extracting from the input sequence the coding bits of the input parameters of the decoder kernel 
and said part of the coding bits of the energy levels; synthesizing a base signal in the decoder 
kernel and recovering energy levels associated with the higher frequency bands on the basis of 
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said extracted coding bits; calculating a spectrum of the base signal; assigning an energy level to 
each higher band with which is associated an uncoded energy level in the input sequence; 
synthesizing spectral components for each higher frequency band on the basis of the 
corresponding energy level and of the spectrum of the base signal in at least one band of said 
spectrum; applying a transformation into the time domain to the synthesized spectral components 
so as to obtain a base signal correction signal; and adding together the base signal and the 
correction signal so as to synthesize the signal frame. 

Consider claim 28: The combination of the above discloses the energy level assigned to a 
higher band with which is associated an uncoded energy level in the input sequence is a fraction 
of a perceptual masking level calculated in accordance with the spectrum of the base signal and 
the energy levels recovered on the basis of the extracted coding bits. 

Consider claim 30: Koh as modified by Grill discloses for N0<N'<Nmax, unselected 
parameters of the second subset that pertain to spectral components in frequency bands are 
estimated with the aid of a calculated spectrum of the base signal and/or selected parameters 
recovered on the basis of said N'<N0 coding bits extracted (see Grill, figures 2 and 3, where 
Grill shows demultiplexing and decoding on the basis of a base signal). 

Consider claim 3 1 : Koh as modified by Grill discloses the unselected parameters of the 
second subset in a frequency band are estimated with the aid of a spectral neighborhood of said 
band, which neighborhood is determined on the basis of the N' coding bits of the input sequence 
(see Grill, figures 2 and 3, where Grill shows demultiplexing and decoding on the basis of a 
base signal). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Benjamin E. Gaddy whose telephone number is (571) 270-5134. 
The examiner can normally be reached on M-TH 9am - 4pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Edouard can be reached on (57 1 ) 272-7876. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Benjamin E. Gaddy / 
/Benjamin E Gaddy/ 
Examiner, Art Unit 2626 
2/26/08 
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Supervisory Patent Examiner, Art Unit 2626 



